Award  Number:  DAMD1 7-02-1 -0460 


AD 


TITLE;  Prevention  of  Radiation-Induced  Breast  Cancer  by  Amifostine 


PRINCIPAL  INVESTIGATOR:  Michael  M.  Weil,  Ph.D. 


CONTRACTING  ORGANIZATION:  Colorado  State  University 

Fort  Collins,  CO  80523 


REPORT  DATE:  June  2006 


TYPE  OF  REPORT:  Annual 


PREPARED  FOR;  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  Public  Release; 

Distribution  Unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are  those  of  the  author(s)  and 
should  not  be  construed  as  an  official  Department  of  the  Army  position,  policy  or  decision 
unless  so  designated  by  other  documentation. 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  this  coilection  of  information  is  estimated  to  average  1  hour  per  response,  inciuding  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining  the 
data  needed,  and  completing  and  reviewing  this  coilection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  coilection  of  information,  including  suggestions  for  reducing 
this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202- 
4302.  Respondents  shouid  be  aware  that  notwithstanding  any  other  provision  of  iaw,  no  person  shail  be  subject  to  any  penalty  for  failing  to  comply  with  a  coilection  of  information  if  it  does  not  display  a  currently 
valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 

1 .  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE 

01-06-2006  Annual 

3.  DATES  COVERED  (From  -  To) 

1  JUN  2005  -  31  MAY  2006 

4.  TITLE  AND  SUBTITLE 

Prevention  of  Radiation-Induced  Breast  Cancer  by  Amifostine 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

DAMD 17-02-1 -0460 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

Michael  M.  Weil,  Ph.D. 

E-Mail:  michael.weil(a)colostate.edu 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Colorado  State  University 

Fort  Collins,  CO  80523 

8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 

9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 

Fort  Detrick,  Maryland  21702-5012 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  Public  Release;  Distribution  Unlimited 


13.  SUPPLEMENTARY  NOTES 


14.  ABSTRACT:  Exposure  to  ionizing  radiation  at  doses  used  in  cancer  radiotherapy  and  diagnostic  radiology  can  increase  breast  cancer  risk 
in  women  less  than  45  years  of  age.  Amifostine  is  a  currently  used  cytoprotective  agent.  In  addition  to  its  cytoprotective  effect,  amifostine 
has  been  reported  to  inhibit  radiation-induced  mutagenesis  in  cultured  cells  and  to  protect  against  radiation-induced  tumorigenesis  in  rodent 
model  systems.  This  project  is  a  pre-clinical  study  designed  to  determine  if  amifostine  might  be  effective  in  preventing  breast  cancer 
initiation  by  medical  exposures  to  ionizing  radiation.  The  experiments  will  determine  if  amifostine  is  protective  in  a  murine  model  of  breast 
cancer  initiation  and,  if  so,  determine  the  optimum  dose,  route  and  timing  for  its  administration.  The  first  year’s  objective  was  to  test  a  high 
dose  of  amifostine  administered  I.P.  prior  to  irradiation  for  reduction  of  ductal  dysplasia  in  an  outgrowth  assay.  Between  September  2002 
and  May  2003,  twenty-two  donor  mice  were  irradiated  and  412  mammary  fat  pads  were  transplanted  with  mammary  epithelial  cells  from 
these  irradiated  donors.  Of  these,  306  were  harvested  and  examined  as  whole  mounts.  No  dysplasias  were  seen,  but  due  to  the  low 
outgrowth  frequency  no  conclusions  were  drawn  yet  on  the  effectiveness  of  amifostine.  In  August  2003  the  PI  moved  from  M.D  Anderson 
Cancer  Center  to  Colorado  State  University  and  experienced  a  delay  of  nearly  2  years  in  having  the  grant  transferred.  During  this  time, 
breeding  pairs  of  mice  aged  past  their  useful  age.  The  project  resumed  in  August  2005  with  the  establishment  of  a  new  breeding  colony. 
Since  that  time,  an  additional  116  mice  have  been  transplanted  (232  fat  pads)  and  outgrowths  have  been  prepared  for  histology. 


15.  SUBJECT  TERMS 

Prevention  of  diagnostic  and  treatment  induced  long-term  morbidity,  Chemoprevention,  Radiation-induced  breast  cancer 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION 

OF  ABSTRACT 

18.  NUMBER 

OF  PAGES 

19a.  NAME  OF  RESPONSIBLE  PERSON 

USAMRMC 

a.  REPORT 

u 

b.  ABSTRACT 

u 

c.  THIS  PAGE 

u 

uu 

7 

19b.  TELEPHONE  NUMBER  (include  area 
code) 

standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  Z39.18 


Table  of  Contents 


Cover . 

SF  298 . 2 

Introduction . 4 

Body . 4 

Key  Research  Accomplishments . 6 

Reportable  Outcomes . 7 

Conclusions . 7 

References . 7 


Appendices 


7 


INTRODUCTION: 


Historical  medical  exposures  to  radiation  have  been  found  to  inerease  breast  eancer  risk. 
Some  eurrently  used  diagnostie  radiology  and  eaneer  radiotherapy  proeedures  deliver 
doses  to  mammary  tissue  in  susceptible  girls  and  women  that  is  eomparable  to  the 
historieal  exposures.  The  researeh  supported  through  DAMD 17-02- 1-0460  is  designed  to 
determine  if  a  ehemoproteetive  agent,  amifostine,  ean  prevent  radiation-indueed  duetal 
dysplasias  that  progress  to  mammary  tumors.  The  researeh  design  takes  advantage  of  an 
inbred  mouse  strain  that  is  suseeptibile  to  radiation-indueed  mammary  tumors. 


BODY: 

The  approved  statement  of  work  is: 


Task  1.  To  determine  if  the  frequency  of  radiation-induced  duetal  dysplasia  in  BALB/cBy  J 
miee  ean  be  redueed  by  400  mg/kg  amifostine  (Months  1-12): 

a.  Miee  required:  20  BALB/cByJ  donors  and  400  CB6F1  reeipients.  The  reeipients 
are  FI  hybrids  of  BALB/e  and  C57BL/6J  that  are  a  bit  more  robust  than  BALB/e 
and  give  lower  baekground  levels  in  the  dysplasia  assay. 


DONORS 

TREATMENT 

RECIPIENTS 

10  BALB/e 

saline 

200  CB6FI 

10  BALB/e 

amifostine 

200  CB6FI 

b.  Methods:  Assays  on  donor  mice  are  set  up  weekly.  In  eaeh  assay  a  donor  mouse 
will  reeeive  either  saline  or  400  mg/kg  amifostine  by  intraperitoneal  injeetion. 
Half  an  hour  later  the  mouse  will  be  irradiated  to  the  whole  body  with  1  Gy  in  a 

1  T  7 

Cs  small  animal  irradiator.  After  six  weeks  the  donor  will  be  sacrifieed  and  the 
mammary  epithelial  eells  will  be  harvested.  The  mammary  epithelial  eells  will  be 
transplanted  into  eleared  mammary  fat  pads  in  20  reeipients  (two  fat  pads  per 
reeipient).  Ten  weeks  later  the  fat  pads  will  be  harvested  from  the  reeipients  and 
proeessed  as  whole  mounts.  The  whole  mounts  will  be  examined  for  duetal 
dysplasias  and  any  suspeeted  dysplasias  will  be  eonfirmed  by  histologieal 
examination. 

e.  The  results  of  these  experiments  will  indieate  if  a  high  dose  of  amifostine  can 
reduce  the  frequeney  of  radiation-induced  duetal  dysplasias  in  a  suseeptible  mouse 
strain. 

d.  Sinee  amifostine  has  been  shown  to  be  aetive  against  radiation-indueed 
tumorigenesis  in  other  rodent  models  we  antieipate  that  it  will  be  effeetive  in 
redueing  radiation-indueed  ductal  dysplasia  in  this  system.  However,  if  it  is  not 
we  will  sereen  other  sensitive  mouse  strains  (Weil  in  press)  and  other 
ehemopreventive  agents,  ineluding  N-aeetyleysteine  and  eaptopril . 
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Task  2.  To  determine  if  post- irradiation  amifostine  treatment  can  reduce  the  frequency  of 
radiation-induced  ductal  dysplasia.  If  amifostine  can  be  delivered  post-irradiation  it 
would  be  more  acceptible  as  an  agent  to  prevent  radiotherapy-induced  breast  cancer, 
since  it  is  less  likely  to  provide  tumor  protection  with  this  schedule  of  administration 
(Months  13-20): 

a.  Mice  required:  15  donors  and  300  recipients. 


DONORS 

AMIFOSTINE  TREATMENT 

RBOPIENrS 

5BALB/C 

1/2  hour  post-irradiation 

100CB6F1 

5BALB/C 

2  hours  post-irradiation 

100CB6F1 

5BALB/C 

4  hours  post-irradiation 

100CB6F1 

b.  Methods:  As  described  in  Task  1  except  amifostine  will  be  injected  14, 
2  and  4  hours  following  irradiation. 

c.  The  results  of  these  experiments  will  determine  if  amifostine  can 
prevent  ductal  dysplasia  if  it  is  delivered  after  irradiation  and,  if  so, 
provide  a  first  indication  of  the  how  much  later. 

d.  We  anticipate  a  simple  positive  or  negative  result.  However,  if  no 
protection  is  seen  we  may  also  assay  a  time  as  short  as  5  minutes  post¬ 
irradiation. 

Task  3.  To  determine  if  lower  doses  of  amifostine  are  effective  in  preventing 
radiation- induced  ductal  dysplasias.  Reducing  the  dose  would  decrease 
side  effects  and  alleviate  concern  about  tumor  protection  if  the  drug  is 
administered  during  tumor  radiatherapy  (Months  21-30): 

a.  Mice  required:  15  BALB/c  donors  and  300  CB6F1  recipients. 


DONORS 

TREATMENT 

RECIPIENTS 

5  BALB/c 

100  mg/kg  amifostine 

100  CB6E1 

5  BALB/c 

20  mg/kg  amifostine 

100  CB6E1 

5  BALB/c 

1  mg/kg  amifostine 

100  CB6E1 

b.  Methods:  As  described  in  Task  1,  except  decreasing  doses  of 
amifostine  will  be  used. 

c.  The  results  of  these  experiments  will  determine  the  lowest  dose  of 
amifostine,  down  to  1  mg/kg,  that  will  reduce  the  frequency  of 
radiation-induced  ductal  dysplasia. 

d.  We  do  not  anticipate  problems  with  this  task. 

Task  4.  Test  oral  administration  of  amifostine.  Oral  administration  is  easier  than 
intravenous  delivery  in  patients  that  are  not  receiving  other  intravenous 
medications.  (Months  31-36) 
a.  Mice  required:  5  donors  100  recipients. 
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b.  Methods;  As  described  in  Task  1,  except  amifostine  will  be  delivered 
by  gavage. 

c.  The  results  of  these  experiments  will  determine  if  amifostine 
administered  p.o.  will  reduce  the  frequency  of  radiation-induced  ductal 
dysplasia. 

d.  If  oral  administration  is  ineffective  we  will  examine  other  routes  such  as 
subcutaneous  or  intramuscular  injection.  We  will  also  test  compounds 
similar  to  amifostine  but  more  suited  to  oral  administration  such  as  WR- 
3689,  WR151327,  N-acetylcysteine  and  captopril. 


The  first  task  is  to  determine  if  high  dose  amifostine  administered  I.P.  prevents  radiation- 
induced  ductal  dysplasia.  Work  was  begun  at  M.D.  Anderson  Cancer  Center  and 
transferred  to  Colorado  State  University.  Transferring  the  grant  required  approximately 
two  years.  During  that  time  mice  used  in  the  project  were  maintained  on  the  Principal 
Investigator’s  start  up  funds  until  they  became  too  old  to  use.  A  summary  of  the  work  to 
date,  broken  down  by  work  site,  is  provided  below. 


M.D.  Anderson  ( 

Cancer  Center 

Treatment 

Donors 

Eat  pads 

transplanted 

Outgrowths 

Dysplasias 

Amifostine 

6 

148 

39 

0 

none 

6 

158 

34 

0 

The  table  reveals  two  shortcomings.  The  first  is  a  technical  matter,  the  low  percentage  of 
fat  pads  that  have  outgrowths.  Ideally  this  number  should  be  70%  but  in  these 
experiments  it  was  only  24%.  We  have  seen  this  before  and  other  groups  have  also 
experienced  similar  reductions  in  outgrowth  frequency.  The  decreased  efficiencies  have 
been  transient  and  their  cause(s)  remain  unknown.  Although  we  had  normal  mammary 
epithelial  cell  yields  from  the  donors  and  good  cell  viabilities  we  have,  never  the  less, 
replaced  all  the  reagents  used  in  the  assay.  A  second  shortcoming  is  that  only  412 
transplants  were  made  of  the  800  proposed.  Part  of  this  was  due  to  delays  in  setting  up 
accounts  and  vendor  shortages  of  BALB/cByJ  mice. 


Colorado  State  1 

University 

Treatment 

Donors 

Eat  pads 
transplanted 

Amifostine 

14 

92 

none 

22 

140 

All  of  the  transplanted  fat  pads  have  been  harvested  and  whole  mounts  prepared.  They 
are  currently  being  examined  for  ductal  dysplasias. 

KEY  RESEARCH  ACCOMPEISHMENTS; 

•  The  ductal  dysplasia  assay  is  now  up  and  running  at  Colorado  State  University 
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•  538  mammary  fat  pads  have  been  transplanted  with  mammary  epithelial  cells  from 
irradiated  donors 

•  All  transplanted  fat  pads  glands  have  been  harvested  and  prepared  as  whole  mounts 
REPORTABLE  OUTCOMES: 

None. 

CONCLUSIONS: 

The  available  outgrowths  must  now  be  examined  to  determine  if  amifostine  treatment 
prior  to  irradiation  reduces  the  frequency  of  ductal  dysplasia.  If  so,  we  will  initiate  work 
on  task  2. 

REEERENCES: 

None. 

APPENDICES: 

None. 


7 


